The DNA-dependent protein kinase catalytic subunit (p460) is cleaved during Fas-mediated apoptosis in Jurkat cells.
The DNA-dependent protein kinase (DNA-PK) is a serine/threonine kinase linked to DNA repair and V(D)J recombination. It is composed of a 460-kDa catalytic subunit (DNA-PKcs) and a 70/86-kDa heterodimeric regulatory component that is identical with the human autoantigen Ku. The regulatory subunit targets the catalytic subunit to the free ends of dsDNA breaks. Since apoptosis is associated with internucleosomal chromatin fragmentation and creation of dsDNA breaks, we examined whether the biochemical amounts of either DNA-PKcs or Ku changed during apoptosis mediated by the cell surface receptor Fas. We found that the catalytic subunit was cleaved into several smaller polypeptides early in apoptosis. In contrast to DNA-PKcs, Ku was neither cleaved nor decreased in amount during apoptosis. We then extended our in vivo results to a cellfree system. Cytosolic extracts derived from apoptotic cells were able to cleave DNA-PKcs into polypeptides of sizes identical with those seen in vivo, and this cleavage was inhibited by the cysteine protease inhibitors iodoacetamide and N-ethylmaleimide. Furthermore, DNA-PKcs was cleaved in vitro by purified apopain (CPP32), but not IL-1beta-converting enzyme. Cleavage was also inhibited by the specific tetrapeptide DEVD (amino acids 2709-2712 of the DNA-PKcs sequence), suggesting a candidate position for protease action. Finally, we found that the catalytic activity of DNA-PKcs was decreased in apoptotic cells. We conclude that DNA-PKcs is subject to selective cleavage by proteases during apoptosis. Cleavage of DNA-PKcs may represent a mechanism for regulating the function of DNA-dependent kinase during programmed cell death.